Central bank projections have gained considerable attention for monetary policy modeling. However, less is known about the nature of central bank projections. This letter explores the unbiasedness and rationality of more than 2, 000 growth and inflation projections published by 15 major central banks. The results indicate that central bank projections are in most cases rational and unbiased. Interestingly, inflation projections are more biased than growth projections.
Introduction
The number of studies analyzing the rationality of professional forecasters (Elliott and Ito 1999, Frenkel et al. 2010 ) and the forecasting behavior of intergovernmental organizations, such as the IMF or OECD (Batchelor 2001 , Elliott et al. 2008 ) is substantial. However, less empirical work exists concerning projections published by central banks. This is the first study investigating the properties of central bank projections such as unbiasedness and rationality. To this end, it employs a unique data set of more than 2, 000 central bank projections from major central banks providing evidence that the majority of central banks publish unbiased and rational forecasts.
We also document that inflation projections are more biased than growth projections while we find no systematic differences between projections published by inflation targeting central banks compared to other central banks. Interestingly, the length of the forecast horizon does not matter when evaluating central bank projections from the view of rationality.
The Data
This letter uses projections of the inflation rate and the growth rate of Figure 2 shows the distribution of these forecast errors for each central bank. The figure reports that the forecast errors have a considerable range for some central banks, such as Bank of Argentina, Brazil, and Chile while for the ECB the range of the forecast error is relatively small. This does not necessarily imply that the latter has a higher forecasting ability but could merely reflect that the economic development was more favorable or the forecast horizon was relatively short. Interestingly, the dispersion of forecast errors is larger for growth projections compared to inflation projections which might be related to the higher volatility in the actual time series.
Insert Figures 1 and 2 about here.
Rationality of Central Bank Projections
To analyze whether central bank projections are formed rationally, we follow Ito (1990) , MacDonald and Marsh (1996), and Elliott and Ito (1999) in applying two criteria: unbiasedness and orthogonality. The unbiased-ness condition investigates whether the projections represent an unbiased predictor of the future value. Hence, we estimate the following relationship
where v t+k (E t [v t+k ]) 1 is the (projected) value of the inflation rate and growth rate in period t for t + k while t+k reflects the error term.
Unbiasedness prevails if α = 0 and β = 1 and implies that the forecast errors do not show any systematic pattern. 
Orthogonality implies that α = β = 0 so that neither a constant nor the professional forecast of the previous period (
can explain the forecast error. Table 2 reports the results and shows that the orthogonality condition can be rejected in 22 (11) out of 58 cases on a ten (one) percent level.
Hence, the evidence of irrational central bank projections is relatively weak. This is surprising given that the rational expectations hypothesis concerning professional forecasts is soundly rejected in the literature (Ito 1990 , Elliott and Ito 1999 , Frenkel et al. 2010 .
Conclusions
This letter examines whether central bank projections are unbiased and rational. To this end, we use more than 2, 000 inflation and growth projections of 15 central banks. Compared to the literature on professional forecasters, we report that central bank projections tend to be rational and in most cases are unbiased. We also find interesting differences between inflation and growth projections. Inflation projections are more biased than growth projections while the results do not differ between current-year and next- Growth Forecast Error Frequency
